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EXTENSION  OP  POST-THAW-WASH  STORAGE  OP  GLYCEROL-FROZEN  RED 
BLOOD  CELLS  AT  4  C  IN  0.9%  SODIUM  CHLORIDE-O.2%  GLUCOSE 

SOLUTION 


INTRODUCTION 

The  FDA  has  approved  the  protocol  by  which  red  blood 
cells  can  be  frozen  with  40%  W/V  glycerol,  stored  at  -80  c, 
7«fi^?erolized  usin9  ^e  Naval  Blood  Research  Laboratory 
(NBRL)  Standard  Operating  Procedure  for  non-rejuvenated  red 
blood  cells,  and  stored  in  a  0.9%  sodium  chloride-0 . 2% 
glucose  solution  for  24  hours  at  4  C.  The  Department  of 
Defense  (DOD)  has  approved  this  method  for  the  deployment  of 
ff°2^^iood  tanks  where  glycerol-frozen  red  blood  cells  are 
storea  at  -80  C  for  10  years.  The  NBRL  has  collected  the 
enclosed  data  to  support  the  extension  of  the  postthaw 
storage  period  from  24  hours  to  5  days.  We  are  requesting 
the  extension  of  the  post-thaw-wash  storage  period  for  red 
blood  cells  from  24  hours  to  5  days  in  view  of  the  fact  that 
the  FDA  has  approved  the  storage  of  platelets  at  22  c  for  5 

days,  and  the  potential  for  contamination  is  similar  for 
both. 


APPROACH 


1.  The  NBRL  assessed  the  in  vivo  survival  of  autologous 
deglycerolized  red  blood  cells  after  storage  for  3  days  5 
days  and  7  days  in  a  sodium  chloride-glucose  solution  from 
measurements  of  24-hour  posttransfusion  survival  value 
function,  and  hemolysis.  Following  4  C  storage  for  3-4 
days,  5  days,  and  7-8  days  in  a  sodium  chloride-glucose 
solution,  the  deglycerolized  red  blood  cells  were 
centrifuged  to  remove  the  supernatant  solution  containing 
the  supernatant  hemoglobin  and  adjust  the  mean  hematocrit 
value  from  40  V%  to  80  V%  prior  to  transfusion. 

2.  The  NBRL  also  assessed  the  in  vitro  hemolysis  of 

deglycerolized  red  blood  cells  stored  in  sodium  chloride- 
glucose  solution  at  4  C  for  7  days  prior  to  and  following 
centrifugation  to  remove  the  supernatant  hemoglobin  prior  to 
transfusion.  ^ 

3.  Studies  also  were  done  to  determine  how  many  units  of 
glycerol-frozen  red  blood  cells  could  be  thawed  and 
deglycerolized  in  a  specific  time  frame  by  military  medical 
technicians  with  minimal  training.  The  goal  was  to  produce 
as  many  units  as  possible  in  a  military  work  day  and  to  test 
the  quality  and  sterility  of  these  units.  These  studies  are 
referred  to  as  "Productivity  Studies"  by  the  Department  of 
Defense  Blood  Program  Office. 
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METHODS 

The  red  blood  cell  units  were  frozen  with  40%  W/V 
glycerol,  stored  at  -80  C,  and  deglycerolized  and  stored  in 
a  0.9%  sodium  chloride-  0.2%  glucose  wash  solution  using  the 
NBRL  Standard  Operating  Procedure  for  non-rejuvenated  red 
blood  cells.  This  procedure  has  been  approved  by  the  DOD  as 
the  method  to  freeze  and  store  human  red  blood  cells  at  -80 
C  for  10  years. 

In  vivo  studies 

Twenty  eight  units  of  autologous  red  blood  cells  were 
collected  in  CPDA-l  and  stored  for  3  to  6  days  at  4  c  prior 
^9.  .=S§L^zin9»  Following  thawing  and  deglycerolization,  the 
red  blood  cells  were  stored  for  3  days,  5  days,  and  7  days 
in  sodium  chloride-glucose  solution.  Deglycerolized  red 
blood  cells  stored  at  4  C  for  as  long  as  7  days  were 
centrifuged  to  remove  the  supernatant  solution  and  adjust 
the  hematocrit  from  40  V%  to  80  V%.  Ten  ml  aliquot  samples 
of  the  red  blood  cells  were  labeled  with  51Cr  for 
measurements  of  24-hour  in  vivo  survival,  and  samples  were 
taken  for  in  vitro  recovery,  supernatant  hemoglobin, 
supernatant  osmolality,  intracellular  and  extracellular 
sodium  and  potassium,  MCV,  MCHC,  MCH,  red  cell  2,3 
diphosphoglycerate  (2,3DPG),  adenosine  triphosphate  (ATP) 
and  P50  measurements. 

In  vitro  studies 

Red  blood  cells  were  collected  in  CPD  or  CPDA-l,  stored 
for  3  to  6  days  at  4  C  and  frozen  with  40%  W/V  glycerol. 
Following  deglycerolization,  samples  were  collected  from  33 
units  at  various  times  throughout  the  7 -day  post-wash 
storage  periods  for  measurements  of  supernatant  hemoglobin, 
supernatant  osmolality,  intracellular  and  extracellular 
sodium  and  potassium  measurements  and  red  cell  MCV,  MCHC, 
and  MCH.  Measurements  were  made  of  the  percent  hemolysis  in 
the  red  blood  cells  with  a  hematocrit  value  of  40  V%  after 
3/  4,  5,  and  7  days  of  4  C  storage  in  a  sodium  chloride- 
glucose  solution.  The  percent  hemolysis  was  also  calculated 
following  centrifugation  to  concentrate  the  red  blood  cells 
to  a  hematocrit  value  of  80  V%. 

In  vivo  survival  measurements 

The  28  healthy  male  volunteers  who  participated  in  the 
m  vivo  survival  studies  gave  their  informed  consents  in 
accordance  with  the  Institutional  Review  Board  for  Human 
Research  at  Boston  University  Medical  Center.  The  red  cell 
volume  was  estimated  in  each  volunteer  indirectly  from  the 
measured  125-1  human  albumin  plasma  volume  and  the  total 
body  hematocrit  (peripheral  venous  hemateocrit  multiplied  by 
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0.89)  (Valeri  et  al,  Transfusion  24:105-108,  1984).  To 
measure  red  cell  survival,  a  10  ml  sample  from  the 
autologous  unit  of  deglycerolized  red  blood  cells  was 
radiolabeled  with  51-Cr  disodium  chromate  (ER  Squibb  and 
Sons)  and  reinfused  into  the  volunteer.  The  2 4 -hour 
posttransfusion  survival  of  51-Cr  labeled  autologous  red 
blood  cells  is  reported. 

In  vitro  measurements 

In  the  autotransfusion  studies  and  the  in  vitro 
studies,  the  microhematocrit  method  was  used  to  measure  the 
hematocrit  of  the  deglycerolized  red  blood  cells  after  7 
days  of  4  C  post-wash  storage  in  a  sodium  chloride-glucose 
solution. .  In  the  Productivity  Studies,  the  hematocrit  was 
measyed  in  the  Coulter.  JT  Counter .  Hemoglobin  was  measured 
using  a  hemoglobinometer  (Coulter  Electronics  Model  ZBI) ; 
supernatant  osmolality  was  measured  using  a  wide-range 
osmometer  (Advanced  Instruments) ;  and  supernatant  hemoglobin 
was  measured  using  the  cyanmethmoglobin  technique  with  a 
spectrophotometer  (Spectronic) .  Electrolytes  were  measured 
using  a  flame  photometer,  and  red  cell  2,3  DPG  and  ATP  were 
assayed  fluororoetrically  (Keitt,  Am.  J.  Med.  41:762-785, 
1966) .  Red  cell  P50  was  determined  from  the  oxyhemoglobin 
dissociation  curve  produced  by  the  Hemox  Analyzer  (TCS 
Medical  Products  Co.,  Huntingdon  Valley,  PA)  (Asakura  and 
Reilly,  Oxygen  Transport,  In:  Red  Blood  Cells,  edited  by  C. 
Nicolau,  1986) . 

Freeze-thaw  in  vitro  recovery  was  calculated  from  the 
supernatant  and  cellular  hemoglobin  and  hematocrit 
measurements.  Freeze-thaw-wash  recovery  was  calculated  from 
the  total  cellular  hemoglobin  in  the  washed  unit  divided  by 
the  sum  of  the  total  hemoglobin  in  the  washed  unit  and  the 
total  hemoglobin  in  the  waste. 

Percent  hemolysis  was  calculated  from  the  total 
supernatant  hemoglobin  as  a  percent  of  the  total  hemoglobin 
in  the  unit  before  ,and  after  the  red  blood  cells  were 
concentrated  by  centrifugation  in  accordance  with  the 
Standard  Operating  Procedure  manual  (SOP) .  After  post-wash 
storage  at  4  C  for  as  long  as  7  days  in  a  sodium  chloride- 
glucose  solution,  the  red  blood  cells  were  concentrated  and 
the  supernatant  solution  containing  supernatant  hemoglobin 
was  removed  to  increase  the  hematocrit  from  40  v%  to  80  v% 
prior  to  transfusion.  Studies  done  to  determine  the  effects 
of  centrifugation  on  the  supernatant  hemoglobin  level 
indicate  that  there  was  no  significant  change  in  the 
supernatant  hemoglobin  concentration  or  extracellular 
potassium  after  centrifugation  (Table  5) . 

Productivity  Studies 
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Two  studies  conducted  at  the  Naval  Blood  Research 
Laboratory  referred  to  as  "Productivity  Studies",  evaluated 

routi^i1^  °f Kmii*tary  “edical  technicians  familiar  with 
”e  flood-banking  procedures  but  not  familiar  with  the 

21dLh?SJyCeT?liZfJion  procedure'  to  deglycerolize  frozen 
red  blood  cells:  the  number  of  frozen  red  blood  cells 

a  sp?cific  length  of  time  was  evaluated.  Red 
blood  cell  concentrates  prepared  from  units  of  CPDA1 
collected  whole  blood  were  stored  at  4  C  for  14  to  35  davs 

PVC°niaR^?iyKer°liZatif?  and  freezing  in  the  original  800  ml 
sop  b  9  Us^ng  Naval  Blood  Research  Laboratory 

ItlhJ  ?!  ll°Z?n  glyc!r°l!zed  red  blood  cells  thawed  and 
washed  in  the  two  productivity  studies  had  been  frozen  as 
nonreouvenated  red  blood  cells  at  the  Naval  Blood  Research 
Laboratory  The  first  day  of  the  study,  the  technicians 
a “?m shown  the  Procedure  and  were  allowed  to  perform  the 

weS^tSld1^^10?'  0n!days  2  through  4,  the  technicians 
were  told  to  deglycerolize  as  many  units  as  possible. 

«oJ™r°?UCtivit£, Study  1:  Each  of  6  untrained  military 
personnel  were  able  to  operate  simultaneously  two 

iourseper"layerS  throu*hout  a  3'day  Perl°d  ^king 

ctivity  Study  2:  Three  military  personnel  who 
pa: a icipated  in  Productivity  Study  l  were  able  to  operate  3 
r  4  Haemonetics  Cell  Washers  simultaneously  throughout  a  2- 
day  period  working  11  hours  per  day.  98 

follows^  operational  conditions  for  these  studies  were  as 
procedure . °f  personnel  drained  in  the  deglycerolization 

.  2;  constraints/competition:  personnel  were 

instructed  to  deglycerolize  as  many  units  of  blood  as 

POSSID  J.6  . 


r>*l’ w?r*  day:  Pefsonnel  worked  up  to  12.5  hours 
per  day,  with  only  one  30-minute  lunch  break. 

4.  Operation  of  multiple  cell  washers:  personnel 
operated  as  many  as  4  cell  washers  at  one  time. 

«r>fv^^S?efi:LfudOCk^ng  was  not  utilized:  wash  solutions  were 
spiked  into  the  primary  bag.  were 

6.  Washing  bowl  with  an  internal  seal  was  utilized. 


7.  Sampling  of  deglycerolized  red  blood  cells  for 
becteriologiG  cultures:  deglycerolized  red  blood  cells  were 
sampled  for  bacteriologic  cultures  using  a  needle  and1 

2^inge  °J  ^he  day  of  washing  (Day  0)  and  Day  14  following 
storage  at  4  C  in  a  sodium  chloride-glucose  solution.  ^ 
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For  both  productivity  studies,  the  red  blood  cells  were 
collected,  frozen  and  deglycerolized  according  to  the  NBRL 
S£a?*?ar<*  Operating  Procedure.  Sterile-docking  was  not 
utilized.  Following  deglycerolization  of  the  red  blood 
cells,  samples  were  collected  by  NBRL  personnel  by 
aseptically  inserting  a  sampling  site  coupler  into  one  of 
the  entry  ports  of  the  bag  containing  the  deglycerolized  red 
blood  cells.  Measurements  were  made  of  hematocrit, 
hemoglobin  concentration,  supernatant  osmolality, 
supernatant  hemoglobin,  and  aerobic  and  anaerobic  bacterial 
cultures. 

In  vitro  measurements  during  productivity  studies 

Hematocrit  value,  hemoglobin  concentration,  supernatant 
hemoglobin  concentration  and  supernatant  osmolality  were 
measured  as  described  above.  In  vitro  recovery  of  red  blood 
cells  was  calculated  by  dividing  the  total  cellular 
hemoglobin  in  the  deglycerolized  red  blood  cells  by  an 
estimated  pre-freeze  total  hemoglobin  of  60  g. 

Bacterial  cultures 

Aerobic  Culture 

Blood  agar  plates:  A  drop  of  red  blood  cells  was  placed 
on  each  of  the  four  quadrants  of  the  two  blood  agar  plates, 
the  plate  was  tilted  to  allow  each  drop  to  streak  each 
quadrant.  This  procedure  was  performed  in  duplicate  and 
required  a  total  sample  volume  of  0.5  ml. 

Aerobic  and  Anaerobic  Culture 

Thioglycgllate  broth  tube :  A  2  ml  volume  of 
deglycerolized  red  blood  cells  was  added  to  each  of  2  tubes 
containing  17.5  ml  of  thioglycollate  broth.  The  tube  was 
either  aseptically  vented  (aerobic)  or  not  vented 
(anaerobic) . 

1 

Both  the  blood  agar  plates  and  the  thioglycollate  broth 
tubes  were  incubated  at  37  C  and  examined  daily  for 
bacterial  growth  for  7  days. 


RESULTS 

,  .  Table  1  reports  the  mean,  standard  deviation,  and  the 
minimum  and  maximum  values  of  the  in  vivo  and  the  in  vitro 
measurements  for  the  28  units  of  autologous  deglycerolized 
red  blood  cells  stored  at  4  C  in  a  sodium  chloride-glucose 
solution  for  3,  5  and  7  days.  The  units  are  listed 
individually  in  Tables  2A  through  2E. 
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The  mean  24-hour  posttransfusion  survival  was  83%  for 
deglycerolized  red  blood  cells  stored  at  4  C  for  3  days,  86% 
f°5  „?1^cer°lized  red  blood  cells  stored  at  4  C  for  5  days, 
and  77%  for  deglycerolized  red  blood  cells  stored  at  4  c  for 
7  days.  The  in  vitro  recovery  of  the  28  units  ranged  from 
79  to  95%,  and  the  mean  index  of  therapeutic  effectiveness 
was  73%  for  the  28  units.  The  supernatant  hemoglobin 
concentration  increased  with  post-thaw  storage  from  a  mean 
of  794  mg/dl  for  day  3  of  storage  to  1152  mg/dl  for  day  5  of 
storage  and  2114  mg/dl  for  day  7  of  storage.  The  mean  % 
hemolysis  estimated  from  the  supernatant  hemoglobin 
concentration,  total  hemoglobin  concentration  and  the 
hematocrit  of  80%  was  0.6%  after  3  days  of  storage,  0.9% 
a£ter  5  days  of  storage  and  1.7%  after  7  days  of  post  thaw 
storage.  The  mean  extracellular  potassium  level  was  15.4 
pMor  deglycerolized  red  blood  cells  stored  at  4  C  for  3 
daysTT.5.6  mEq/l  for  deglycerolized  red  blood  cells  stored 
at  4  C  for  5  days,  and  19.8  mEq/l  for  deglycerolized  red 
blood  cells  stored  at  4  C  for  7  days.  After  7  days  of  post¬ 
wash  storage,  the  red  blood  cell  potassium  level  had 
decreased  25-s,  the  red  blood  cell  ATP  level  had  decreased  30 
to  35%,  the  red  blood  cell  2,3  DPG  level  had  decreased  by  60 
to  70%,  and  red  blood  cell  affinity  for  oxygen  had  increased 
by  5  torr. 

The  summary  statistics  of  in  vitro  measurements  on  the 
33  units  studied  during  the  7  day  postthaw  period  are 

reported  in  Table  3,  with  individual  unit  listings  in  Tables 
4A  through  4D. 

J!?e  mean  *n  vitro  recovery  was  96%  after  thawing,  and 
83%  after  thawing  and  washing.  The  mean  supernatant 
hemoglobin  level  was  762  mg/dl  for  deglycerolized  red  blood 
cells  stored  at  4  C  for  3  days,  1146  mg/dl  for 
deglycerolized  red  blood  cells  stored  at  4  C  for  5  days,  and 
1325  mg/dl  for  deglycerolized  red  blood  cells  stored  at  4  c 
for  7  days.  The  mean  percent  hemolysis  for  deglycerolized 
red  blood  cells  concentrated  to  a  hematocrit  value  of  80  v% 
increased  from  0.3%, on  day  1,  to  0.9  %  on  day  5,  and  reached 
1%  on  day  7  after  storage  at  4  C.  The  extracellular 
potassium  levels  increased  from  a  mean  of  l.i  mEq/L  on  the 
day  of  washing  to  12*6  mEg/L  after  7  days  of  storage  at  4  c. 
Intracellular  potassium  showed  an  approximate  15%  loss 
during  the  7  day  storage  period,  and  intracellular  sodium 
showed  a  19%  increase  during  the  7  day  storage  period.  The 
MCy  value  decreased  slightly  and  the  MCHC  value  increased 
slightly  during  postthaw  storage,  but  the  MCH  values 
remained  relatively  constant  throughout  the  7  day  storaae 
period.  y 

The  effects  of  post-thaw  centrifugation  of  the  red  blood 
cells  are  reported  in  Table  5.  The  paired  t  test  indicated 
no  significant  differences  in  supernatant  hemoglobin  levels 
m  the  14  units  before  and  after  centrifugation. 
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Table  6  reports  summary  data  on  716  units  of 
deglycerolized  red  blood  cells  processed  in  Productivity 
Studies  1  arid  2.  Results  of  individual  units  are  reported 
in  Table  7.  All  units  of  deglycerolized  red  blood  cells 
were  cultured  after  storage  at  4  C  for  14  days,  and  no 
positive  cultures  were  observed.  The  mean  supernatant 
osmolality  was  339  mOsm/kg,  and  the  mean  cellular  hemoglobin 
was  47.9  g  with  an  in  vitro  recovery  of  80%.  The  mean  level 
of  supernatant  hemoglobin  was  611  mg/dl  after  7  days  of 
post-  thaw  storage. 

Of  the  761  units  in  the  two  productivity  studies,  16 
bags  were  broken,  with  a  breakage  rate  of  2.1%. 


DISCUSSION 

The  FDA  currently  approves  the  storage  of  previously 
frozen  red  blood  cells  for  storage  at  4  C  for  only  24  hours 
following  deglycerolization.  Concerns  raised  about  an 
extension  of  the  postthaw  storage  period  to  5  days  include 
the  possible  reduction  in  24  hour  posttransfusion  survival, 
effects  of  supernatant  hemoglobin  accumulated  during  the 
postthaw  storage  period,  and  the  potential  for  increased 
bacterial  contamination,  i.e.  use  of  functionally  non-closed 
system  to  deglycerolize  the  red  blood  cells. 

These  studies  demonstrate  that  the  mean  2 4 -hour- 
posttransfusion  survival  value  of  deglycerolized  red  blood 
cells  was  greater  than  75%  after  5  days  of  postthaw  storage, 
and  the  mean  percent  hemolysis  in  the  red  cell  concentrates 
after  5  days  of  postthaw  storage  was  less  than  1%. 

In  the  two  productivity  studies,  there  was  no 
bacteriologic  contamination  in  the  716  units  of  previously 
frozen,  deglycerolized  red  blood  cells  stored  at  4  C  in  the 
sodium  chloride-glucose  solution  for  14  days  following 
washing.  , 


CONCLUSIONS 

Deglycerolized  red  blood  cells  stored  for  5  days  at  4  C 
in  the  0.9%  sodium  chloride-  0.2%  glucose  solution  had  a 
mean  24-hour-posttransfusion  survival  value  greater  than 
75%,  with  a  mild  to  moderate  increase  in  red  cell  affinity 
for  oxygen.  The  mean  percent  hemolysis  in  the  units 
concentrated  following  5  days  of  storage  at  4  c  in  sodium 
chloride-glucose  solution  was  less  than  1%. 

No  bacterial  contamination  was  observed  in  the  716  units 
of  deglycerolized  red  blood  cells  stored  at  4  C  for  14  days. 
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These  data  support  the  extension  of  the  postthaw  storage 
of  previously  frozen,  deglycerolized  red  blood  cells  at  4  c 
from  24  hours  to  5  days,  as  requested  by  the  U.S.  Navy.  The 
potential  for  contamination  of  deglycerolized  red  blood 
cells  stored  at  4  c  for  5  days  is  no  greater  than  that 
expected  for  platelets  stored  at  22  C  for  5  days,  and  the 
FDA  has  approved  platelet  storage  at  22  C  for  5  days. 

The  Naval  Blood  Research  Laboratory's  publications 
related  to  freezing,  thawing,  washing  and  post-thaw  storage 
at  4  C  of  deglycerolized  red  blood  cells  are  enclosed, 
together  with  publications  related  to  the  sterility  of 
deglycerolized  red  blood  cells  stored  at  4  C  for  periods 
beyond  the  current  FDA  approved  24-hour  period. 
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LISTING  OF  IN  VIVO  UNITS  OF  AUTOLOGOUS  RED  BLOOD  CELLS 
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STAND  ARC)  DEVIATION,  MINIMUM  AND  MAXIMUM  VALUES  OF  IN  VITRO  MEASUREMENTS  ON 
UNITS  OF  RED  BLOOD  CELLS  TESTED  DURING  POST  THAW  STORAGE  FOR  AS  LONG  AS  7  DAYS 
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RED  CELL  K+  (mEa/10El2RBCl 
DAYS  POST  WASH 


7 

WASH 

1 

3 

4 

5 

7 

12.6 

6.5 

6.2 

6.0 

6.3 

5.1 

5.6 

4.8 

0.6 

0.7 

0.6 

0.6 

0.5 

1.7 

23 

29 

24 

25 

3 

6 

24 

5.6 

4.9 

4.9 

4.7 

5.8 

4.4 

2.2 

21.4 

7.5 

7.8 

7.1 

6.9 

5.8 

11.3 

RED  CELL  NA+  (mEq/10El2RBa 
DAYS  POST  WASH 


WASH 

1 

3 

4 

5 

MEAN 

2.1 

2.2 

2.4 

2.2 

2.5 

SD 

0.3 

0.4 

0.3 

0.1 

0.4 

N 

28 

24 

25 

*  3 

6 

MIN 

1.5 

1.5 

1.8 

2.1 

2 

MAX 

2.8 

2.9 

2.9 

2.3 

3.1 

MCV  fflJ 

DAYS  POST  WASH 


7 

WASH 

I 

3 

4 

5 

7 

2.5 

94.9 

93.4 

93.2 

93.4 

89.6 

89.5 

0.5 

5.2 

5.5 

47 

7.1 

5.2 

7.0 

24 

31 

24 

25 

2 

6 

22 

1.5 

85.0 

80.0 

82.9 

88.4 

84.1 

72.2 

3.7 

104.9 

102.9 

100.0 

98.4 

97.2 

99.5 

MCH  (pal 

DAYS  POST  WASH 


WASH 

1 

3 

4 

5 

MEAN 

30.3 

30.3 

31.2 

30.8 

29.7 

SD 

1.9 

1.5 

1.8 

1.3 

1.2 

N 

30 

23 

24 

2 

6 

MIN 

267 

26.5 

27 

29.8 

27.9 

MAX 

36.1 

33.5 

33.9 

317 

31.3 

MCHC  (a/dLI 

DAYS  POST  WASH 


7 

WASH 

1 

3 

4 

5 

7 

30.9 

32 

32.4 

33.6 

33.1 

33.2 

34.4 

2.4 

1.4 

2.2 

1.4 

1.1 

1.6 

2.2 

23 

31 

24 

26 

2 

6 

23 

237 

29.1 

27 

30.7 

32.3 

31.3 

29.3 

34.4 

35 

39.4 

36.4 

33.8 

35.5 

397 

TABLE  4  A. 
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LISTING  OF  IN  VITRO  RED  BLOOD  CELL  UNITS 
TESTED  DURING  POST  THAW  STORAGE  FOR  7  DAYS 


TABLE  4B. 
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LISTING  OF  IN  VITRO  RED  BLOOD  CELL  UNITS 
TESTED  DURING  POST  THAW  STORAGE  FOR  7  DAYS 


mmmmimmiw 


6800592 1  371 


6800568 


8702476 


iKnui 


8603532 


8603722 


8603858 


8603701 


8603702 


8603733 


8603610 


8603817 


8603833 


8603717 


8603373 


8303814 


8603649 


8603703 


8603639  1139 


93-001 


93  -001 


93-001 


93-0010 


imp 

\mmi 


irntmi 


•at 


93-000 


93-0014 


93-000 


76 1  13521  1112 


id 

id 

llEfll 

id 

IKH3I 


IBESII 


7.7  6.S 


mu 


IH2J 


mmm 

*3 

■ 

■KZ3KZ3HMI 

■■ikumi 

■ksedE 

SS 

■EUKEIHH 

lEnriM 

■EDEQBI 

SB 

I^EBH 

— 

Ifc-tfugini 


IKE9KEXI 


IKHI 


Id 


IKHH1I 

iWEMI 


IKES 


93-00111 


93-0016 


Id 


heui 


114 


291  2591  716 


25  26 


531  1281  131 


TABLE  4C. 
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LISTING  OF  IN  VITRO  RED  BLOOD  CELL  UNITS 
TESTED  DURING  POST  THAW  STORAGE  FOR  7  DAYS 


TABLE  4D. 
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LISTING  OF  IN  VITRO  RED  BLOOD  CELL  UNITS 
TESTED  DURING  POST  THAW  STORAGE  FOR  7  DAYS 


TABLE  5. 
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CONCENTOaS^c  lSS?£i^iNITS  BEFORE  AND  AFTER  CENTRIFUGATION  TO 
CONCENTRATE  THE  RED  BLOOD  CELLS  FOLLOWING  5  DAYS  OF  POST  THAW  STORAGE 
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TABLE  6 

SUMMARY  DATA  OP  UNITS  THAWED  AND  DEGLYCEROLIZED  IN 
PRODUCTIVITY  STUDIES 


OSMOLALITY  (mOsm/kg  H20) 

MEAN 

SD 

N 

VOLUME  (ml) 

MEAN 

_  SD 

N 

HEMATOCRIT  (V%) 

MEAN 

SD 

N 

HEMOGLOBIN  (gm/dl) 

MEAN 

SD 

N 

TOTAL  CELLULAR  HEMOGLOBIN 

MEAN 

SD 

N 


POST-WASH  VALUES 

339 

37 

676 


426 

18 

672 


36.4 

6.0 

681 


11.4 

1.9 

681 

(gm) 

47.9 

8.4 

672 


IN  VITRO 


RECOVERY 


(%;* 

MEAN 

SD 

N 


79.6 

13.7 
672 


SUPERNATANT  HEMOGLOBIN  (mg/dl) 


DAY  0  MEAN  178 

SD  123 

N  680 

DAY  7  MEAN  611 

SD  280 

N  691 

BACTERIAL  CULTURE  (AEROBIC /ANAEROBIC) 

#  POSITIVE  0 

§  NEGATIVE  716 


BREAKAGE  (%)  2.1  (16  OF  761  UNITS) 

♦Estimate  assuming  60  gm  of  cellular  hemoglobin  pre— freeze 


TABLE  7. 
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LISTING  OF  RED  BLOOD  CELL  UNITS  IN  THE  PRODUCTIVITY  STUDY 


Ifggffjll 

■fg.IgH.MI 


2203277 


IS»!W-1l 

imgii 

iE2Eg3iM2-ai 

iksbksi 


2527317 


IE-3E33I 


2527336 


lE-aeSal 

imsmi 

IE9S3DI 


2527357 


imi 

IFE3ESE1I 

IffkgtafcKII 


2527672 


IE5H223I 


2527692 


IES5SSII 

\wssml 

in 

lESESJI 
IEMHI 

ir^"n-;-ni 

ll~TT~M  II 

■■  !!■  Ill 

n~  ibb  ii 

IfciiiliiHBMI 

i^demesi 

II  n  !■  || 
ii — saa  ii 

II  iM  II 

ii  ■  in 

IESH3MEE3I 

II  II  || 

II~ . !■  i|  II 


32 

9.7 

36.1 

41 

12.6 

63.1 

44 

13.6 

63.7 

POST-WASH - 

SUPERNATANT 

STUDY  OSMOLALITY  VOLUME  HOT  HB 

_£  UN-fT*  fmOsm/kgH20T  Imn  <V%T  fom/dl) 


bliei^— 

IKEHSHKHI 

1ST  1 1  111  |H 

mu  iiM  ii 
imna  n 
ii  ii  1  1  if  n 
in — im  ii 
in  ii  m 
in — ii  ii 
in  ibb  iii 
IBHI 
in — \iwm  ii 

IfTFT^lMEai 
Itil  il  l—EIEII 

ItimtUBP  il 


2202711 


TOTAL 


ESTIMATE 
W  VITRO 


-SUPERNATANT  BACTERIAL  CULTURE 
HEMOGLOBIN 

roSTW^I  (mg/dQ  AEROBIC/ANAEDOBIC 
PAYO  DAY  7  DAYO  DAY  14 


lESSEaBEgaagcj 

icsnsiBUESJEa 

iui*iflsiBU£ai£a 


IGEaS^BCSgESa 

lEZEaBEEaflga 

imsnEaBCESiEa 

■i:i^igiBi;fgcwigci 
■Rm^clBI^cT^Tgcl 
mi££MiajBi:i^/i’Kci 
I  It  ?  I  -.«V  B  ITTggCTgcl 

■  KI^RgjBR'TgcCTgcl 

lumMMuumssa 

■  ggaagiBgigaaga 
IGSSIEaBGEHIEa 

IgE^iiKciBmgETmgei 

IEIS2SaBCESJEa 

■LESEE3BCE32E3 

iiaaaaaBEi^gEa 

IB111™ 

■ui^giEaBuisaiEa 

Id^CT^lBrreamgci 

■EEgMaBEsaasi 

■ciggai^Birea^recB 

■ESgjEaBEESJEa 

■CEaiEaBCEanEa 

■LELm^BGmaSI 

■ElMlllBEEaJEa 

■EggggaBEIgaflga 

IC]iM^3Bl^£Kl=a 

■  mgEwr^fBifi^Tga 

■ussiEaBCEsiEa 

wumn&wumiEa 

■KEazi=»iBmgafflgai 

iEEsffislBCEgflSa 

■UI^^BUSHSa 

■KSgfflgaBElggflga 

■li^^aBUEa^ 

■m^cMTOiai 

■UiiTi2J=£lBIkl3?iU^ 

■LiSKBaBlU^fl^l 

■lUSKSiBlIBaJEa 

■KSHEaBKEggEa 

■L^^Bi^gjga 

■CISHIgIBGSJIIia 

■cjsaiisaBiiisHEa 

■UISKI^BCKsHSa 
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LISTING  OF  RED  BLOOD  CEIL  UNITS  IN  THE  PRODUCTIVITY  STUDY 


POST-WASH - 

SUPERNATANT 

STUDY  OSMOLALITY  VOLUME  HCT 

_£  iBill*  ftnO»m/kqH20l>  fmQ  ftfta 


II  II  II 

II  T . II  ill 

ir^inM  ii 
If  iW  II 

ir  ii  M  ini 

II  HIM  II 

II  !■  || 

lE^lMI 
II  II  II 

IfW^UMKqi 

II  ■  I II 

II  1  l—  mi 

ir  «  iii 

ii  i  n—  i  ii 

II  II  IME3I 
IHimilTTII 

IEHE23I 


3415116 


3415119 


HB 

fam/dn  | 


ItLIWKlI 


3415129 


3415131 


IE2KE3I 

IEHHL3I 


3415165 


IE3EH3I 

IE3EE3I 

IE3HE3I 


3415192 


lEifeMII 

IEH3E3I 

IEMDI 


3415207 


3415216 


IIKII 

lEIlttHI 

H2M3I 


3415270 


ItliL^II 


nmsiaHEiyi 

inn-y^-n— | 
iKm-aii— i 
insi-yiMTTni 

»  ii  ■  ii  n 

Ifc^M^JBEZil 
iru  ■  ii 
in  ■  ii 

in — m  n 

i 

ir  ii  ■  in 
iii  ii  ii 
in  !■  hi 
in  ■  ii 
ii  ii  ii  hi 
inrriM  ii 
in  i—  hi 

IMMI 
II  ll  !■  illl 

in  iim  ii  ii 

in  ■  iii 
ii  ii  ■  ii 
gl  II  !■  || 
in — ii  ii 
inr  !■  ii  n 


TOTAL 


- — - - SUPERNATANT  BACTERIAL  CULTURE 

ESTIMATED  HEMOGLOBIN 

.  aSXEES, M «  AEBOB|C/ANAEROBIC 

iBBOVBimSl  PAY-O  PAY  7  PAYO  DAY  14 


_ IDI^gci| 

_ icsansil 

![^isiBi2EaiEa| 


IKKcKKd 


IKi-c^l^d 

IRl^jgldcl 
|1 'l-.cygd 
llkl^ifl^d 

icssiEg 

I 

IESlH^I 

ll^^red 

IGSKEa 

1^2^ 

II^cT/gldcl 


NEG/NEG 


li:i=^?l^d 

IRI^^cl 

IGSSJifl 

Ilkl^/ZUd 

linyr<f|g«i 

ieeshesi 

luisausa 

Hflgwigcl 

ICEMI 

IRT^ifKcl 


umiml 

m=ccwi?«il 

E^2Eal 

CIS2ISl| 

Kggagal 

GE22E3I 

PI^Ecil 

ITBc^Igcll 

fKdfldcll 

JESBEslI 

EE22E3I 

il;nik^nl 

k[=^VT?d| 

dkwtfWdl 

?kcTj^l^dl 


NEG/NEG 


NEG/NEG 


NEG/NEG 


KKtfjflXdl 

M4cTi?l-dl 


NEG/NEG 


BKcWlddl 

Kl^glgjl 


IE£2£ 

lEBgg 

IES32I; 


IBKefifWdBBKcfifl^dl 

lEssuBai 


IliJl^efigKd 

IBR*h;Kd 

lltKtfifKd 

icsansi 

ii^auia 

IBKwjflgd 

lEgggggl 

ICSSEEa 

IITIWBcl 

inr^gidd 

IKEggEg 

■ElgCTgd 

Ilkl^cf/?l4cl 

■BBHigldd 

ICBS2ga 

IUSHE3I 

iBjga 


ILLKsJJl^al 
ILjESUMB 
lERdjgWcil 


im^asa 

IE3HE3 

IESSKE3 

IKI2HE9 

i  maa-a 
IHSHEa 
IESHE1 

Ilk 

itsansa 

icsaiEa 

mreroEsi 


EG 

m 

eg 

EG 
NEG/NEG 
EG 
EG 
EG 

NEG/NEG 
EG 
NEG/NEG 
EG 
EG 
EG 
EG 
EG 
EG 
EG 
EG 
EG 
EG 
NEG/NEG 
EG 


iia^iii^i 

ir^Uik'i^d 

lEEaiEa 

iiiisLuaa 

H2l^7l?d 

ICESJE3 

iire^n^i 

icssa 

IBKc^Bd 

il^vi^d 

IKE3SE3 

ICES2E3 

imsHsa 

Ilkl-cljM^d 

ieesze3 

iKidflraa 
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LISTING  OF  RED  BLOOD  CELL  UNITS  IN  THE  PRODUCTIVITY  STUDY 


POST-WASH - -■ 

SUPERNATANT 

STUDY  OSMOLALITY  VOLUME 

_£  unit#  haQmJMm  imn 


ESTIMATED 

HCT  HB  TOTAL  M  VITRO 
JV%)  fom/dl)  CELL  HB  fal  RECOVERY  t 


|  ||  |f  | 

EEEaMEaai 

Bjcyv’.J 

IEE5H3 
K[»r^>yAi 

dSEl 

emum 

icsEsa 


-SUPERNATANT  BACTERIAL  CULTURE 
HBIOGLOBIN 

TOST  WASH  (mfl/d!)  AEROBIC/ANAEROBIC 
-DAYQ  PAY. 7  .  PAYO  DAY  14 


umi sa 

RKcMii'cl! 

mgggiga 

mssasa 

vmiEa\ 

KHajiBeil 

BBgwisai 

ESEEai 

UKflgPFI 

ugaagai 

mores' 

iEKcMWcH 

mgazigai 

lEBgwrell 

nasmaai 

IKKcf,g|rfc«| 

icgarea 

mftemreii 

mrawiigii 

iKrawraai 

iirera — 
IDS3Z 
\ng3H 
\umu?si 
\uszz 

IEE.<MI*il 

IBM 

inm^di 

ikkmi 

n:i^r?d 

lEgaggai 

icESJEai 

IKMai 

ICSSIEai 

IEgara«ll 

IBEfliK«II 

nanssnii 

lERc-TifllMI 

IEEgfflg3l 

|[ZEggE3 

im=fcwre«i 

IKI«Wlgll 

imgnigcBi 

imssaga 

ICESJEai 

ICgaCSE 

iCEgzsai 

iiasEEai 

[[^TTT^dl 

IKISJjBSi: 

IEE32S3 

CEajBai 

i:i=rc^r^di 


r^TOgdl 

rcggggal 


iw 


uiaau^ai 


KESWlgl 

gPMa 

ES32E3 

ums^i 
wmm 
umsm 

uaiia 

B| 

rcraenjredi 

lung^ari 


iGmn 

EG 

\umn 

ii?i^?i 

EG 

EG 

mnaj 

EG 

idgaa 

EG 

imiaa 

EG 

INEG/N 

EG 

icuga 

EG 

im^na 

n:[?cwi-d 

icr^wRc* 

iizr^red 

IEE22 

EG 

IEEg£ 

EG 

NEG/N 

NEG/N 

EG 

EG 

iuma 

EG 

lUgggi 

EG 

NEG/N 

NEG/N 

NEG/N 

EG 

EG 

EG 

iBia 

EG 

EG 

rzi^igdi 

Hl^cTjg|^cl| 


NEQ/NEG 


NEQ/NEG 


m?cTijtfdl 


NEG/NEG 


NEG/NEG 


KlsfcTiflgcli 

GEsESal 

HEsasal 


t?I=gWKcll 

eeshesiI 


rgi^cTjgi<ci| 

CEBiSaSlI 


CEan^i 

r^c?,:]=rd| 

KEaasil 

EssssaJ 

rcaagre il 
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listing  of  red  blood  cell  units  in  the  productivity  study 


406 

40 

355 

24 

382 

45 

POST-WASH - 

SUPERNATANT 

STUDY  OSMOLALITY  VOLUME  HCT  HB 

_£  UNIT*  ftnQsm/ltoH20T  fmO  flQa  fam/dn 


IES3HMES3 

irmnM  m 

II  T  II  | 

iru — ■  i 

i  nr  !■  1 1 

ii  ii  1  i—  i 
II  i  Mill 

II  ii  M  | 

irrma  ii  i 

ii  i  iibb  i 

IE23J3BE3 

ir  r  iM  i 

icggawgg 

lEi-y^y/oi 


II  I 

lEEsai 
lEEsai 

III! 

mcsaai 
lEssail 

II  iM1  !■■■  I— 1 1—  i  III 

ir — rrn— Ba— 


4323779 


■E3HcM;ll 

ItaESJI 

im 

Itaim 

ICSSIQI 

iriv.swii 

ICi-^.-tckLil 

icssai 

■esssem 

Iti^IUI 

iesmi 

««ii 

ipziazai 

ij^Mi 

ICtEDEII 

ILmiXJI 

lEjgi 

IEMBI 


4777529 


iez^eehi 

I  I-TrTMTT  TT3 1 

lESQiSaBKIEll 

II  m  IM  || 
II  III  ■  II 

II — ill  !■  || 

ii  frmi  ii  ii 
II  il  II  !■  II 

IF  II  M  II 

ii  n  ■  ii 

lEIIEIElBBiEai 

irmni  hi 
ii  nr  !■  ii  ii 
ir~n~ii  ii 
IE2HE1* 

lEsnsni 
IE2ESli 


TOTAL 


ESTIMATED 
M  VITRO 


SSSBff  BACTERIAL  CULTURE 

POST  WASH  (mo/dl)  AEROBIC/ANAEROBIC 
Bilfi  PAY  7  PAYO  PAY  14 


ICEHEaBGEsEEa 

I  ■  I :  |<eT,J  |  icl 

UJ^J^B  Sswil 

l»IH  lMlEgggE3Brcmrecl 

— sa— II  I  'll!  ■■T7T^=^T^gl 

TUMI  I  i|  I  IBM  i|  |  | 

ME3MI  I  'i  I  jBgjaaip 

MW  III  I  IBK^igci 
■2M^[=>wi:i:^i=ci 

icsajEaBEEazEa 
icisHi^iBiiBaaEa 
ld3EE3B[E32Ea 
nagaaaBmaaaa 
tmw&Mumim 

■EEgflgaBEEgWEei 
HaSMI^IHBRRBlga 

tumzimuumim 

IEESJEaHEE32ga 
■EttcfoKfirearaa 

■■■■EEaJEaBGESJEa 
—  iMEnggi^aanTgamgci 
g~]MI  I  hi  ■■!  I  I  |  | 
IMEaMjSpMajBBigcWigci 
I— 1 1  iBBCEsmaiBEiiagigi 

imwi  I  MBBa 

lEEgaaBEgSEEg 
i^^iiMaa 

lEMZBaBCEsni^ 

■  ^EEaBKssn^ 
icEsanaBiusKEa 

■EI^gl^iTngamgcB 

iciMg^iBcsHEa 

lEiggai^aBi^a^ti 

IBISiSaBBIS^I 
icsazEaBBsajEa 
■EiSEEaBKEgflia 
ICES2E3BIHSEE3 
ICEaraaBrngwigei 

■  i:?cT,7i^i  ■ 

ICESJEaBEESJEa 
iran^aBEEajua 
IESajE3BEE22Ea 
HZEsMlaSlBGEaflaa 
■E=aiEaBCE£)fflsi 
imgaiEaBfflgaziga 
imsasisaBiiEaziia 

■EI^jgl^clBFTEci^gci 

icisaBaB  lassasi 
IGEsKSaBlUSHEa 
i[agaa^BEi=aziga 

iiiEgjgciHCEEm^i 
■in^WEcjWl^cTTlgci 

IGISilBaBEEHISl 
IBEsHEgBEISHEa 
■KES2SIB  CSHEa 
|[^fflg£lB[^s7i^Ll 


165 

661 

121 

617 

297 

1146 
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LISTING  OF  RED  BLOOD  CELL  UNITS  IN  THE  PRODUCTIVITY  STUDY 


POST-WASH _ _ _ 

SUPERNATANT 

STUDY  OSMOLALITY  VOLUME  HCT  HB  TOTAL 

Jt  UNIT#  fmOsm/kgHgO)  XiOD.  IVM  fom/dn  CELL  HB 


IE3iai 

P.BMB3 
IEE3E2 
lEEiEal 

»r-ji'/fji»]Trn 
IEESM 
lEEtail 
IEI3Ea 
IEES23 
IHL222 
IEH23H 

II^^l 

111!  Hi— Ml 

IEE533] 


5162264 


IKIr»£l 

llilwll 

IEESS3 

IEE22EI 

lEESD 

im.-frMHI 

ICLr&l] 

Idl  i 

IKF3E3 


5162371 


IE3E5E3 

II  M  II 

H-yy-~W«Tl 


|grZ«'.^4--yil 

lESSfll 

IEEE3 

ira.wail 

1 152313  ■E23 

II  ii  !■  | 

li-Ti's:  '■■i.j 

lEZHEH 

IE2SS3I 

11-7 £«:<::  rj 

li-7i«>::--ci] 

IES253 

IgrZ^T^nl 


ESTIMATED 
M  VITRO 


SSSSff  BACTERIAL  CULTURE 
£?5Lw^Slm9/dl)  aerobic/anaerobic 

PAYO  BAY. 7  PAYO  DAY  14 


irreamgEiimgcCTgci 

tumimunmim 

imsgKa»i^=CT7?gci 

iRisasaBiiisaziaa 

nn  Vi  '!■■■■■■ 

h:[-<vi^i 

lEBSJEa 


46 

13.8 

44.4 

50 

15.9 

65.7 

43 

13.1 

55.8 

44 

14 

58.5 

32 

9.7 

39.9 

38 

11.9 

50.4 

40 

12.8 

54.3 

41 

12.5 

52.6 

45 

14.2 

60.5 

47 

14.7 

61.6 

43 

i*2\ 

52.4 

42 

12.9 

54.1 

39 

12 

46.9 

42 

12.3 

53.8 

41 

12.5 

52.1 

unreel 

Kfctfjfigfl 


IKJigjIiaBM _ 

iBi^ii^cMnigamggd 

ImEgRlSIBliil^ZKtd 

IgSa^SlBITTgcTOgtli 

IRggiSa'IBHHH 
IEE3jZI|l!H 


NEG/NEG 


IBfBeWlglBF?lgWlg8i 
IRKrtiWcM  RftcMIsftl 

jEgggE3BE«ga 

iBaai— 

iri^rsibI _ 

IEM§3BElIiS 
jLiaaiisgiBRisg^isal 

isbh  m 

IEgS2E3B 
ICEaJEsIB 
i  luazsaiB 

■RT^TOgclMl 

ICSSHEgB 

icaaisaB 
IRESffi^B 
iRMsMaaB 
IEE32E3B 

lEEaggaB 

Ilii^lilBl 

IRkeMWfifistcwrecd 
ll^l^cT/^|gf|;|^cTig|^ei 

lEEgsEaBCEsMia 

iRi^gg"— ■ 
lEESZEari 

in  ~~i  ibB 

■RlgcWldiMHIifcMIdtBl 

IREBSEaBRIgaZIgal 

IH^ZE3B^^H 

■RKcWldcMl 


NEG/NEG 


NEG/NEG] 


NEG/NEG 


NEG/NEG 


NEG/NEG 


NEG/NEG 


NEG/NEG 


NEG/NEG 


NEG/NEG 


NEG/NEG 


NEG/NEG 


NEG/NEG  | 


NEG/NEG 


NEG/NEG 


NEG/NEG 


NEG/NEG 


NEG/NEG 


NEG/NEG 


NEG/NEG  1  |  NEG/NEG 


iCESjEaBRsaaigg 

IR^cl/Jl^tlTTTgcT^cf 

ll^kcTjjJKcWfflgtMgcB 

lEEaiMd 

lEEgZEaBl _ 

IRE£?RliiBRl^Mil| 

nassaiawassm 

iRSiaBEEgjiMa 

1  RI=?i7T^l  M  RIgcTTTgell 
IRI^:i^clT:|^cTj?|^tll 

IRT^IgclM— m 

iRsajEaBRi^^i 
iragaagaBEiggsEal 
IGEiaaaBBi^ga 

IRISMS1B  HB  ■ 


NEG/NEG 


NEG/NEG 


NEG/NEG 


NEG/NEG 


EG 


ire2re3bre£?ri£iI 

iKi^mHagmgamgaJ 
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listing  of  red  blood  cell  units  in  the  productivity  study 


STUDY 
Jt  UNIT* 


POST-WASH - 

SUPERNATANT 
OSMOLALITY  VOLUME 
ftnOwn/kotem  fmn 


HB  TOTAL 
(om/dn  CELL  HB  I 


ESTIMATED 
IN  VITRO 


in  ■  i 

11-71  If  | 

ptxEisaMEa 

giTTn  wa 

iii  ii iii  1 1 
iii  i  !■  I 

Sesi^ 

|IES&£M 

iii  mi 1 1  ii 

ins 

IWEESM. 
fWE33B\ 
iessbs 

■■FZ'l-r-ril-ll 

IKreiEM 

isi.i.-kki.ici 
iiz-TysTfrl 

|ESS31 

lEsaal 

jjggSSI 

I1ES20 
IE22-E23 

I  Bi  -r#il 


7136227 


7136244 


7136249 


I  BESS*] 
IHE«II 

■■HH.-jcEMj 

IEESS3I 

■KH.-jci.-UI 

|«F!*W.-fi 

■KF!.-*!.'!dl 

IBE2EH 

IKFHci.HI 

ibeseii 


7136717 


iSKivm 

lE^^j 

■Kj.y-.-Wcn 

lwr*\.'rri4 

ItKQE-l 

■S?j.:.//rT.T 

IBlvIH] 

IHf-i.XcWcii 

IBS322II 

itzssmi 

lEHEGI 

lltSiiHil.il 

l¥M\W 

■KjilFHlI 


’wSSSSS  BACTEFUAL  culture 

POST  WASH  (mfl/dO  aerobic/anaerobic 

RATO  PAY. 7  PAY 0  DAY  14 


KESEga 

CEHJEa 

mgggga 

ugaa=a 

mgga-a 

mgaaga 

giga^i 

KI^Kci 

ESS2E3, 

umnsi' 

CR«MWd 

EES2E3I 

Ki^wgai 

creeflreei 

EEWiflfrll 

Egaagai 

Ifl^TOIgll 

mgare*i 

CEasea: 

mms* i 

EjpBjUjjl 

CB^Igci 

iigaiga 

ES2E3 

fflcfrM^d 

izsggeai 

msaagai 

maaaga 

uEaaia 

t^cWIgfi 

liikcfiCWdl 

irea^di 

EM^ll 

— 

iTT^TT? 

rcretw 

KEgW 
l?gc^ 

_ 

Egssaifgi 

KlcfrfiZIddl 

BKeWBcll 

umzsat 

Ci^wigil 

ta^agii 

Ejg^ai 

CE^IEai 

IMI 

msagrei 

BEaaaai 

l^cTOggj; 

[iEa2Ea 

ICEaSftgKd 

ieesmkcb 

IEE3JE3I 

csaaiai 

mgazEai 

CBSKEai 

ES22E3! 


EE5flga 

UES2E3 

KEaaga 


KKcggigeal 

KHgWlgl| 

GE22Ea| 


DE32B3I 

EEazsai 

ESEEslI 

t^^Tgcll 

HUEml 

caggasal 


ceasEai 

cEssnal 

UtteMH—l 


[SMS. 

ni=fcTiji 

l^l=tcTlg| 

GM 


EEaa 

urns 

w 


Egaagai 


EG 
EG 
EG 
EG 
NEG/NEG 
EG 
EG 
EG 
EG 
EG 
EG 
EG 
EG 
EG 
EG 
EG 
NEG/NEG 
NEG/NEG 


KTcfrfiE 

n^cTig 

KIMT 

KM 

lai=wij 


BEgg 

H 

EEgg 


msagai 


NEG/NEG 


[kiaMaai 

GI=SgE3l 

cisGEal 

rcrewigi| 

EEggEal 

IM^gi^dl 

CEggEal 

nmii^dl 


NEG/NEG 


cfflia 

GE22E3I 


TABLE  7. 

LISTING  OF  RED  BLOOD  CELL  UNITS  IN  THE  PRODUCTIVITY  STUDY 


POST-WASH - 

SUPERNATANT 

STUDY  OSMOLALITY  VOLUME  HCT  HB 

_£  UNIT#  jmO«m/kflH20)  (mQ  fom/dn 


TOTAL 


ESTIMATED 
M  VITRO 


'hS^lobST  bacterial  culture 

PTOTWASH  (maWO  AEROBIC/ANAEROBIC 
PAY  o  BAY  7  PAYO  DAY  14 


771  -749 


651  617 


121 


iciiEiiiiEsHia 

IBSKEaBCSgjEa 

iKaaaaaam^jflga 

I  Ml.'  =  cf!  ?  | 

ICESgEaBrcreafflgai 

icEs+iasaaiz^sa 

lE^aEaBiraarngi 

ita^gigaw^Tg^igcs 

■El^WFifclMlgHamgcl 

ipgjEaBcmzEa 


749 


1981  452 


■raswHMMmgEimga 

■CEgBEaBmgmigci 

msazEaBKEgaiga 

lEBaj^BEESaiSl 

■mm 

lusaiBaBiiBgjEa 

miasanaBuissaiia 

imsaji^iBEaaaBa 

■m^;i^Mi?i^cTi?rggi 

iLg^^aBEggaga 


NEG/NEG 


■EEgEEaBragmiggil 

IGEaJE3BCE22Ea| 

ICElEEaBEEgaEal 

iGsasEaBCEgaEal 

HitewiElgdMBtecTdlJcM 

■I^^IgcSMRI^Igcsl 

I^^^BES2I=al 

■BkcTij|gc»inigai?Igg|l 

IEtS5a=aBEBgg^| 

ll^MSlBt^cT^gc|l 

IEE2i2EaBEES2Eal 

IgMflaBIHMil 

IcsgzEaBEEaaEal 

icisaa^Bcis2ia| 

igjsaiaBK£aaal 

Icia^eiBCEajsal 

■dggm^iBi?i^]gcii 

■mgazigaBragagial 

■i2igcf^<aBnm?i^dl 

■EESIEaBlIESiJEal 

■E^^aBEEaaal 

■GESIEaBEIMZIaal 

■Rfg?T7lgtlMf^gcTO5cll 

ll?kcWI<cMKI»f/?|gc« 

■i;ig^geiBi?[ga!?i3gil 
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listing  of  red  blood  cell  units  in  the  productivity  study 


POST-WASH - 

SUPERNATANT 

STUDY  OSMOLALITY  VOLUME  HOT  HB 

Jt  UNIT#  fmOsm/knH2tn  (ml)  fom/dn 


TOTAL 


ESTIMATED 
W  VITRO 


'Sw™  CULTURE 

gOSTW^yflM)  AgOBUMWAaOBIC 


EESWEFl 

CESJEa 

KEgsea 

Brewngi 

r7i=wi=:ci 

EESwrei 

RigWRai 

EEazEai 

BfertitWca 

M 

Esaasa 

EEaaga 

UFSflM 

f&K'Hiiwm 

EMI 

CI^T^H 
esh sai 
UmiEsM 

Breams 

l^i^cf/fwcai 

dgggjj 

Kreroisai 

Ml 

umi m\ 

Kl^uwtai 

PBsftjHcii 

CESJEsl 

BEasa^ii 

ci^asii 

KE^T^ll 

Sitwell 

EI^recBl 

cr^wigiii 

P»pWlgl| 

Egaajj 
umts* i 
EE32SI 
Esara«i 
nigwigj 
cess^ 
m 
d^ssa 

nrewigi 

ffl^aagai 

KEazsai 

KissEial 

GEHJE3 

KEazEal 

ESggEal 

mgasEal 

BEarea; 

eebmk*i 

r^amgeii 

KEarecii 

Blg«WB81l 


EEazOT 

kKct/flXf  I 

EESZEal 

d^aiEal 


umi Eal 


izsazEa 

Ki 

csazEa 

dgarea 

m 


BlgTOTi 
rcream 
izre^iM 

HHal 


HK«MWfl 


EESiJEal 


NEG/NEG 


KEsBE3l 

KKaareil 

likeftflgdl 

BlgWIgfl 

IftnCWWfl 


KsazEal 

litecfifigcal 

csaisal 

gTgggnal 


NEG/NEG 


NEG/NEG 


EG 
EG 
NEG/NEG 
NEG/NEG 
NEG/NEG 
EG 
EG 

M 

EG 
EG 
EG 
NEG/NEG 
EG 


IZE32M 

lUKWjfKdl 

umigal 


BREWT 

ifr^cwr 

BE^/M 

eesumb 


NEG/NEG 


dagtZEal 

ns 


KEazEal 

ngc^igcil 

lki-.^:i^dl 

KEaiEal 

KEc^Edl 

I^KcTifKcil 

BEggsal 

EEgzsal 

Breaarecil 

BE^i^ell 

msHEal 

dg^Ea 
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USTING  OF  RED  BLOOD  CELL  UNITS  IN  THE  PRODUCTIVITY  STUDY 


POST-WASH - 

SUPERNATANT 

STUDY  OSMOLALITY  VOLUME  HOT  HB  TOTAL 

UNfT »  (mQsm/kaH201  (mO  IV%T  fam/dn  CEt  »  HB 


ESTIMATED 
M  VITRO 


-SUPERNATANT  BACTERIAL  CULTURE 
HBWOGLOBIN 

POST  WASH  (mg/dl)  AEROBIC/ANAEROBIC 
BAVO  BAY 7  PAYO  DAY  14 


IEK-JUI 

333 

ike*shi 

327 

lEfcKHI 

315 

IB.v.«:-~w.nii 

360 

351 

ieesi 

_ 

I  1  J] 

ll-7i*lr£Ti— E5H11 

ll  li  II  i  IBM 

ljgEE|g|H _ 

ll-TL'nii-IMEE] 

IESSS1 

IEEE221 

iK-T^IM-ll 
; 

lE^jl 

n-Mail _ 

IS  I  ll—  II 
IG^nHS 

i fE&m 


7063554 


7068726 


7136377 


7136447 


7136676 


7136703 


7136719 


7136725 


I  fESESa 

itensa 


7201106 


IHHT~W  1  II 

ISSIEEI 

IB22SEI 


7251577 


iewia 

Itausa 

IRME2I 

IR-LILi-kll 

IRLH»1 

IRLnr«n 

IR-i-ll-iM 

IRLTTTTT 


IE23H3 

IE25£gl 

■raggsii 


443! 

i  391 

!  11.9] 

1  52.3 

442 

35 

11.1 

48.1 

443 

41 

12.7 

55.9 

442 

43 

13.2 

58.0 

441 

40 

12.2 

53.4 

444 

36 

11.5 

50.7 

439 

38 

11.9 

52.0 

1761  947 


99!  419 


110 


IGES2E3 

ircjjsm 

lEEasga 

iiasa&a 


iinsaaai 

lfll=Wfl=»l 

IGEsEEa 
ircmreci 
IKIME3 
i  i^ansa 

II^WTgcl 

■BmgidcS 

IHSHE3 


lEEsMSli 

IKM^H 

IKIgffgB8M 

iiagraiaew 

ICM^H 

taj 

icssa^i 

iizKairam 

|CS22Bai 

jEMgai 

lEsaiBai 

■REgffiraesi 

ircreamgtii 

jcsgasai 

unusual 

im=ETm=sii 

IK^agai 

■BmngcBi 

IBKriilldcli 

jM[[ 

IKM^l 

iEKaaidcw 

IKfeeafiacM 


NEG/NEG 


IEESJE3I 

iCMaisal 


lESgUSIl 

ScscHEai 

ii^Kcfjji^cii 

iusaa^i 

inKcvigcii 

lEM^H 

iEEgjEai 

gliBcWBal 

■Kl^WIgSl 

mumzm 

n^Lawigggigii 
in  111  |  in  |  ll 
M  !■  'ill  II 

■ceasEai 
|[l£3ISai 
nr  =>Ti?i^cii 
PCIIMZEai 
ICEatfccii 


EG 
EG 
EG 
EG 
EG 
EG 
EG 
EG 
EG 
EG 
EG 
EG 
EG 
NEG/NEG 
NEG/NEG 
EG 
EO 
NEG/NEG 
NEG/NEG 
EG 
EG 
EG 
IEG 
EG 
EG 
NEG/NEG 
EG 
NEG/NEG 
NEG/NEG 
NEG/NEG 
NEG/NEG 
NEG/NEG 
NEG/NEG 
NEG/NEG 
NEG/NEG 
IEG 
NEG/NEG 
EG 
IEG 
NEG/NEG 
NEG/NEG 
[EG 
NEG/NEG 
EG 
NEG/NEG 
EG 
IEG 
EG 


ES2I 

ll£cil« 
irci^isti 
EI=£M=tcl 

GE32E3 


GESJIglil 

m^recll 

EE221III 

L^sM5J| 

E|gml 
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LISTING  OF  RED  BLOOD  CELL  UNITS  IN  THE  PRODUCTIVITY  STUDY 


POST-WASH - 

SUPERNATANT 

STUDY  OSMOLALITY  VOLUME  HCT  HB 

JL  1ML£  fmQsm/koH20l  (ml)  IV%I  fam/dn 


■I  1 1  1 1—  | 

■i  i  a—  lh 

ijj  1  iMLai 

II  I—  1 1 

II  iHl  I 

IE25S0I 
IE2S3HI 

iialvh-iI 
ii^-:<^<ii  _ 

liY-<«:»^»MFgai 

IE*S2D— | 

a 

IE32233MC3I 

II  !■  il  | 

II  !!■  il  I 

il  \mm  ji  | 

iissaal 

1EEElI3| 
lEZSESl 

icssal 
IESS2EI 

ii7-yvy.il 

lfcy-l«>K-~sll 

I  tZ2SS3  j 
ll-.'--i«:«:--v--|| 
Iiv-tvi-tiI 
1E2SS3! 
liY^xyy--i 

|I-a«:«k»i 

massat 

ll7-vy;.Ai| 

itT-riggai 

lEssa 
IES22UI 

ima _ 

ir?7vTvraW 
ICS3E53 

IES2E3 

Ily-'.H.Y.ll 
|fcA*il»H'l| 

usai-al 

ijgaigjB _ 

ii  n  !■  '  i 

117  II  111  ||  || 

ii  ii  ■  1 1 

IE5IPffl 
IIL-flWI 

ll;A«H»f#4| 

IE23EEI 
ICSIDZa 


- — - - SUPERNATANT  BACTERIAL  CULTURE 

ESTIMATED  HBUIOGLOBIN  ^ 

TOTAL  M  VITRO  POST  WASH  (ma/dl)  AEROBIC/ANAEROBIC 
^ELL  HB  ftrt  REDOVBTY  Ntt  DAYO  gAY7  g^'^ANAEROBIC 


ii?i^cTifigcaaingcwigci 

KEgfflgawrewrei 

EEaZEaBKEggEa 

m^aj^aBcisiiEg 

Bsaa^BusajEa 

Klgcfjjigf 

11!  I  =<h  t’KclN  ?  | 

^^^■u^2=a 

EEaJEaBEESJI 

KEgmigiMtreajfl 

KigmigiMmggSyM 

t^£WlgclMr?[^ga| 


Esaasai 

PB| 

IM 

Egg 

BT^f 
KEgg 

l^cTi7 

BRajf 

Ugag 

Biga/a 
BRag 

ireala 
USSU 

nggn 

EEgEE«l! 


Eagg 

ca=gg 

Blga^r 

BlgaiE| 
mgcf/« 
BTgamgcBI 


NEG/NEG  1 


BTgayflgtl 

mum 

ggagja 

iGsajeal 

lEEgagal 

BBafflgd 

usajEa 

Cl^M 

r?f=gwigci 
iBKcTOHSlI 
■KMial 
■EEajJS3 
■Bgaifigal 


NEG/NEG 


m&MgaBEigagigai 


IHS2B3I 

|BIS2Eal 


NEG/NEG 


NEG/NEG 


NEG/NEG 


NEG/NEG 


NEG/NEG  1 


NEG/NEG 


NEG/NEG 


B£sMga« 

Biga<;igdM 
EEpHEpaB 
lglgtfjJl^cSMl?!5t?Tgci! 
EE32E31  ■ 


NEG/NEG 


Kgtfji  gciia^aa 

umsMMwSm mm 

CESZEIl 

ElggfflgdMBlga!5Tgfa 

umsmwwmaM 

iBrnreiJ 


NEG/NEG 


NEG/NEG] 


BlsgWIggMBIgtroTgd 

BBcWigeMBigamsa 

B1IH 

r . '  I 

BigcfdigdWagadigti 
msKisiHmsnEa 

B[gcWi?diBiga;?igti 

Bl^a/?igtiwi7rgai7|^tf 

|L^uHdiBCES2Ea 

CEgwigMBEsmiaa 
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listing  of  red  blood  cell  units  in  the  productivity  study 


POST-WASH - 

SUPERNATANT 

STUDY  OSMOLALITY  VOLUME  HCT  HB  TOTAL 

_#  UNIT  #  linpsm/kflH20)  jtm£L  (V%1  fam/dn  CELL  HB 


lEgjjEai 

I  EMEU! 
IE23E3I 

lESffiSJl 

HME311 

iresnrai 

lEB 
IE33EZI 
I  EMEU 

IEMKE1 


9201101 


9201102 


lEmKEKl 


9201104 


9201106 


9201107 


9201108 


9201110 


9201114 


9201116 


9201117 


9201118 


9201123 


9201124 


9201138 


9201147 


9201156 


ESTIMATED 
IN  VITRO 


9201161 


9201165 


9201168 


9201179 


78.5 

| 

80.4 

~T 

91.0 

HI 

752 

■■1 

66.5 

72.0 

84.5 

79.6 

762 

83.4 

40.3 

90.5 

82.5 

84.0 

76.3 

12 

66.7 

90.6 

im 

50.3 

86.0 

70.4 

■HI 

70.2 

71.3 

78.6 

87.8 

97.8 

)■ 

60.7 

IBHI 

i 

88.9 

« 

94.2 

76.4 

89.1 

81.3 

78.3 

100.0 

]H 

91.6 

lL_ 

92.6 

-SUPERNATANT  BACTERIAL  CULTURE 
HBUIOGLOBIN 

POST  WASH  (mfl/dl)  AEROBIC/ANAEROBIC 
BAY  O  PAY  7  PAYO  PAY  14 


Imsa^iaaBRi^wigti 

mi*cwigc«iracwigd 

IcHEEaBEEgjEgl 

IrcrewreM _ 

ispaiisiiisiiS 

im^ssa 


NEG/NEG 


NEG/NEG 


NEG/NEG  |  |  NEG/NEG 


NEG/NEG 


NEG/NEG 


NEG/NEG  |  I  NEG/NEG 


NEG/NEG 


IgkcflfW 


Igl^glgMPIdcTiglrfcl 

FT  in  1 1  !■■■ 

li'l  1  'ii'l  ■— 

iiraagliglBEIfSTOEgl 

l^&hhhB 

giiMgw*i 

UI^SlBl 


NEG/NEG 


NEG/NEG 


NEG/NEG  1  INEG/NEG 


NEG/NEG 


GEsEEsIl 


339 

37 

716  676 


t 


